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these  ftudtngs  for  acquiring  mathematic al  ronre|itx  («.)(.,  related  linear  functions)  and  for  arbitrary  problem  or  group  of  ostensibly  related  problems  e  g.,  as  algebrair  eq nations  or 

supporting  their  acquisition  through  instruction.  aR  Matrices  of  coefficients.  Ilobrow  (  HHiH)  uses  algebraic  equations  as  a  canonical  internal 
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lion  problems  in  whirk  movement  must  be  collmear  and  directed,  a  variety  of  situational  f,,r  example,  reversing  adjacent  distances  and  congruent  limes  in  problem  MOD  produces 

contexts  are  possible.  Taking  two  rot  linear  distance  segments  we  can  select  from  a  set  problem  MR!  provided  that  opposite  directions  are  retained  in  both  problems.  Problem 
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u ai  ratings.  In  this  regard,  our  scoring  distinguishes  between  three  abstract  problem  solving  Figure  8,  episode  I). 
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In  “label  error. subjects  are  using  variables  as  labels  for  quautilie*  K,,r  instance, 


the  round  trip  problem  [MRT\t  subject  mIO  writes  the  equation  “10  +  8W  =  6  hr  a”  Transition.  The  intent  here  is  to  determine  the  reason  why  a  subject  passes  from  one 

aad  explains  that  “for  every  1  hour  on  the  bus,  it  takes  8  hours  to  get  bark  .”  episode  to  the  next,  (fnlifce  consistency,  which  reflects  (he  scorers' judgment  of  correctness. 

this  aspect  attempts  to  capture  the  subject’s  point  of  view. 

^rtlkmefir  errors.  For  example,  on  the  opposite  direction  motion  problem  (MOD) 
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problems).  this  understanding  to  introduce  quantitative  constraints.  As  a  result,  many  of  the  activities 


encounter  sufficient  difficulty  that  they  Abandon  a  previous  line  of  reasoning  in  favor  of  suspect  that  their  comprehension  or  solution  efforts  may  he  “off  track  1  hese  interpret* 

model  based  reasoning.  lions  are  <  irnt  with  our  earlier  argument  that  reasoning  within  the  situational  content 
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Algebra  story  problems  are  quite  common  These  comparisons  are  usually  lengthy  and  these  exploratory  episodes  of  “naive  empiricism"  were  usually  poorly  organized  and  often 

caa  introduce  misconceptions,  but  also  frequently  lead  to  fruitful  explorations  of  problem  interfered  with  forms  of  deductive  verification  that  students  knew  how  to  use.  Finally, 

structure,  both  quantitative  and  situational,  la  addition,  comparisons  need  not  encompass  Kinttch  L  flreeno  (1985)  described  a  process  model  of  solving  arithmetic  word  problems 
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will  travel  or  how  long  it  will  take  to  complete  a  job,  and  mathematical  concepts  serve  as  *or  teaching  mathematical  problem  solving. 

sometimes  useful  tools  for  answering  these  questions.  The  primacy  of  conceptual  errors  and  use  of  model  based  reasoning,  in  some  cases  to 

We  suspect  that  these  points  of  view  are  not  incompatible.  In  fact,  the  latter  view  recover  from  these  errors,  suggest  that  instruction  based  solely  within  the  mathematical 


time  Mfmetti  cm  be  competed  to  yield  a  urkIc  teg  meet  whose  extent  along  the  bated  solution  attempts,  and  subject  m3 1  finds  a  way  of  combining  rates  for  a  “return  trip 

vertical  dimension  corresponds  directly  to  the  value  of  total  time  traveled,  thus  implying  an  mile.”  la  each  case,  activities  within  model  based  reasoning  episodes  observed  in  written 

additive  relation  over  extensives  in  the  quantitative  network.  Similarly,  confruent  segments  protocols  directly  sanction  multiplicative  relations  between  rates  (intensives)  and  times 


Schoenfeld,  A.H.  (1985).  Mathematical  problem  solving.  New  York:  Academic  Press,  Inc 
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'C  =  com  prehen  lion;  S  =  solution  attempt.  V  t  verification 
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OUTPUT  RELATIONS 
Congruent  Adjacent 


Figure  6:  A  matrix  of  situational  contexts  for  pairs  of  isomorphic  motion  and  work  problems. 
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Mary  can  do  4  job  in  S  hour*  and  Jane  can  do  the  job  in  4  hours.  If  they 
work  together,  how  long  will  it  take  to  do  the  job? 
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Figure  7:  Protocol  of  subject  m20  on  the  WT  problem. 
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Two  trains  leave  the  same  station  at  the  same  time.  They  travel  in  opposite 
directions.  One  train  travels  60  km/h  and  the  other  100  km/h.  In  how  many 


hours  will  they  be  880  km  apart? 
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Figure  8:  Protocol  of  subject  w06  on  the  MOD  problem. 
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George  rode  out  of  town  on  the  bus  st  sn  average  speed  of  24  miles  per  hour 
and  walked  back  at  an  average  speed  of  3  miles  per  hour.  How  far  did  he  go 
if  he  was  gone  for  six  hours? 
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Figure  9:  Protocol  of  subject  m39  on  the  MRT  problem. 
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Two  trains  leave  the  same  station  at  the  same  time.  They  travel  in  opposite 
directions.  One  train  travels  60  km/h  and  the  other  100  km/h.  In  how  many 
hours  will  they  be  680  km  apart? 
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Figure  10:  Protocol  of  subject  m03  on  the  MOD  problem. 
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Mary  cu  do  a  job  in  S  hours  and  Jane  can  do  the  job  in  4  hours.  If  they 
work  together,  how  long  will  it  take  to  do  the  job? 
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Figure  11:  Protocol  of  subject  m32  on  the  WT  problem. 


Georg*  rode  out  of  town  on  the  bus  at  an  avenge  speed  of  24  miles  per  hour 
and  walked  back  at  an  average  speed  of  3  miles  per  hour.  How  far  did  he  go 
if  he  was  gone  for  six  hours? 
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Figure  12:  Protocol  of  subject  w!7  on  the  MRT  problem. 
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s  N  o »  <? .  r  -  ^  T  =  ^ 

Two  Mains  leave  the  tame  station  at  the  same  time.  They  travel  in  opposite 
directions.  One  train  travels  60  km/h  and  the  other  100  km/h.  In  how  many 
hoars  will  they  be  860  km  apart? 
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Figure  13:  Protocol  of  subject  ml9  on  the  MOD  problem. 
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sN  _  r I *Jb. " 

Two  trains  leave  the  same  station  at  the  same  time.  They  travel  in  opposite 
directions.  One  train  travels  60  km/h  and  the  other  100  km/h.  In  how  many 
hours  will  they  be  860  km  apart? 
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Figure  13:  Protocol  of  subject  ml9  on  the  MOD  problem. 
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George  rode  out  of  town  on  the  bus  at  an  average  speed  of  24  miles  per  hour 
and  walked  back  at  an  average  speed  of  3  miles  per  hour.  How  far  did  he  go 
if  he  was  gone  for  six  hours? 
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Flgure  12:  Protocol  of  subject  wl7  on  the  MRT  problem. 
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